In February 2012, a district health authority received three inmates with bilateral leg swelling and difficulty in breathing from a detention camp for unauthorized immigrants. A case control study was conducted. Fasting blood samples of case and control groups were collected according to instructions of the laboratory for determining thiamine level, and their 1 week dietary intake was analyzed. 9% (21/226) of inmates had bilateral leg swelling, and 75% (6/8) of them had low thiamine level (< 66 mmol/L). Their diet contained mainly polished rice and other items with low thiamine contents. Bilateral leg swelling was associated with history of no meat consumption during past 3 months (OR 8.4; CI 2.2-32.1). Patients were treated with 100 mg thiamine intravenously and 5 mg orally per day for 6 weeks. All patients responded well. The management was advised to provide vitamin B complex daily, and encouraged to provide thiamine rich foods.
Introduction
Beriberi is caused by thiamine (vitamin B1) deficiency resulting from unbalanced diet consists mainly of polished rice or cereal. The disease has been known for thousands of years and was endemic mainly in South East Asia [1] . Beriberi has been increasingly reported as outbreaks from several countries occurring among refugees, inmates, displaced and marginalized populations. Beriberi is suspected with a history suggestive of low thiamine intake and/or clinical manifestations. Thiamine is water-soluble vitamin, and reserves last up to 3 months in human [2] . In a thiamine-deficient person, the risk of beriberi is augmented by intense physical efforts, fever, infection, and alcohol consumption [2] . Without treatment, the condition might progress to either wet beriberi, presented as swelling of legs with difficulty in breathing, or dry beriberi, presented with neurological symptoms. Beriberi was endemic in colonial Malaya, especially before World War II among the immigrant laborers [3] . The disease has been eradicated from Malaysia [4] , however, outbreaks have been reported in rehabilitation centers for drug addicts and detention centers for inmates [3, 5] .
On 24 February 2012, a District Health Office received notification from a hospital on three cases with bilateral leg swelling and difficulty in breathing. They were adult male 
Methods
During the visits, camp hygiene and sanitation condition, physical structure of the camp, number of inmates, and their general daily activities were observed. In the camp, food storage facilities, preparation and cooking style were also inspected. 1 week dietary intake was reviewed by a nutritionist for food varieties, content, thiamine sources, and caloric intake per day. Active case finding was done among all inmates in the camp. The inmates presented with bilateral leg swelling with or without difficulty in breathing were referred to the medical doctor for clinical assessment. A case control study was conducted. Cases were defined as inmates presenting with bilateral leg swelling with or without difficulty in breathing. Controls were randomly selected among asymptomatic inmates by medical examination with a ratio of 1:2. Using a structured questionnaire, face-to-face interview was conducted with the assistance of an interpreter. Information on socio-demographic background, length of stay in camp, and consumption of meat, alcohol and drug used were collected. Consumption of meat was defined as eat any kind of meat of meat product such as sausage, ham, and salami. Venous blood samples from both groups were collected after fasting overnight and tested for full blood count, liver and renal functions at the nearest hospital. Due to budget constrains, only 33 samples were sent to a laboratory in Australia for the determination of blood level of thiamine pyrophosphate (TPP). TPP was measured by quantitative high-performance liquid chromatography. Data were analyzed by using Statistical Package for the Social Sciences (SPSS) version 12.00 (IBM Corporation, Armonk, New York, United States). The statistical analysis was conducted by descriptive methods and bi-variable analysis for individual risk estimation. To estimate the risk factor while controlling other factors, a multiple logistic regression was conducted. We used the odds ratios with 95% confidence interval as the effect measurement.
Results
During the study period, there were 226 inmates in the camp; 194 males and 32 females. Most of the inmates were Myanmarese (55%). Prior to detention, they were working as laborers and were involved in heavy physical activities. The inmates were given three main meals per day. Tea or coffee with bread was served daily during breakfast. Polished rice with a modest amount of fish and vegetables were served daily during lunch and dinner with minimum variation. In the last 3 years the menu has not been reviewed. All inmates ate entire food provided and occasionally bought snacks at a kiosk inside the camp. Based on 1-week food intake, the average calorie intake of each inmate was 1357 kcal/ day. In 9.3% (21/226) of inmates had bilateral leg swelling; their mean age was 30.6 years. They were all Myanmarese male, stayed in the same block and detained in the camp on the same date. Fourteen cases needed admission and seven were under observation in the camp. The case fatality rate was 4.7% (1/21). All cases had bilateral leg swelling either with fever (14 cases, 66.7%), abdominal pain (7 cases, 33.3%), and difficulty in breathing (6 cases, 28.6%). In this case control study, 20 cases and 41 controls were enrolled. Their characteristics were described in Table 1 . Among the cases, thiamine level could be determined in 8 cases and among them 6 (75%) had low blood thiamine level. On the other hand, thiamine level could be determined in 25 controls and among them 3 (12%) had low blood thiamine level (< 66 mmol/L). Full blood count was normal, no subjects were suffering from anemia. However renal profile showed high creatinine level in 3 cases indicating acute renal failure. Association between types of consumed food and bilateral leg swelling (Table 2) showed that no meat consumption during the past 3 months was significantly (P = 0.001) associated with bilateral leg swelling (OR 8.4; CI 2.2-32.2).
Discussions
A beriberi outbreak occurred among Myanmarese male unauthorized immigrants, working as laborers with heavy physical activities prior to detention. They were staying in the camp for long time waiting for the deportation process. Only males from a specific nationality herald the possibility that these people were already suffering from undernutrition before entering Malaysia, and the condition only precipitated by heavy physical activities and thiamine deficient diet. Workers from Myanmar suffering from beriberi have been reported previously in Vietnam and Thailand [1, 6] . The clinical manifestations of patients in the present outbreak were consistent with wet beriberi which was supported by laboratory findings of low blood thiamine level. Ideally, total thiamine in blood should be measured immediately before thiamine administration; however, in most circumstances thiamine administration begins as soon as the patient is suspected of beriberi to save life [3, 5, 7, 8] . Therefore, two of the eight samples from our beriberi cases did not show low blood thiamine level. Although the thiamine levels in few control cases showed lower blood thiamine level even though they were not clinically suffering from beriberi. This condition indicated that the population is at risk of beriberi because of dietary deficiencies and added thiamine requirements known to be caused by physical effort, high carbohydrate consumption, and alcohol consumption [2] . All cases responded well as there was symptomatic relief without any side effects within 24 h of intravenous administration of thiamine which is a crucial life-saving measure [7, 8] .
Although thiamine is found in a large variety of animal and vegetable products, it is heat labile and may be lost during food preparation depending on the way of cooking [9] . There are a few thiamine antagonist foods such as tea, betel nut, and food containing thiaminase activity such as fermented fish [1, 10] . This study found that in the detention center, diet with poor thiamine contents and thiamine antagonist (tea, coffee) were served every morning. No meat consumption in the past 3 months was significantly associated with bilateral leg swelling apparently low intake of thiamine. Follow up examination showed improvement of all beriberi cases and they were deported to their country of origin. There were no further cases of legs swelling reported from the camp.
Conclusions
In conclusion, there was an outbreak of beriberi in the detention camp resulting from low thiamine intake. Death of one patient and severity of the cases were due to suspicion of low index of thiamine deficiency and late notification. Several public health measures were recommended to avoid future outbreak of beriberi. 
